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Abstract 

The ab initio quasirelativistic Hartree-Fock method developed specihcally for the calculation of spectroscopic parameters of heavy 
atoms and highly charged ions was used to derive spectral data for the multicharged tungsten ion The conhguration interac¬ 

tion method was applied to include the electron-correlation effects. The relativistic effects were taken into account in the Breit-Pauli 
approximation for quasirelativistic Hartree-Fock radial orbitals. The energy level spectra, radiative lifetimes T, Lande g-factors are 
calculated for the 4p®4d^, 4p®4d^4f and 4p^4d^ conhgurations of the ion. 
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1. Introduction 

In the present work we continue our theoretical studies [1-6] of multicharged tungsten ions. The spectroscopic parameters 
of systems with the open 4d-shell are investigated. Extensive interest in highly-charged tungsten ions [7-12] is caused by its 
unique physical properties. Metallic tungsten is widely exploited in high-temperature devices, including fusion reactors [13, 14]. 
Although tungsten is difficult to melt and vaporize, its highly-charged ions emerge in fusion plasma and decrease its temperature. 
Therefore one needs to control the concentration of these ions by monitoring their spectra. Unfortunately, the experimental data 
for the multicharged tungsten ions are very sparse. This fact is very evident from the recent compilation [15] of the experimental 
and semi-empirical data for the tungsten ions. It is absolutely clear from that review that the tungsten ions from the rubidium¬ 
like to the palladium-like systems, which have an open 4d-shell, are investigated very seldom. For the most ions, only a few 
levels from the ground 4p®4d^ configuration are determined. Moreover, very few energy levels of the first excited 4p^4d^+' and 
4p^4d^^'4f configurations are determined for some tungsten ions. This situation has encouraged us to perform the theoretical 
investigation of the spectroscopic parameters for these ions. The calculated data can substantially facilitate experimental studies of 
the corresponding spectra; on the other hand, these data can be adopted directly for plasma spectra modelling. 

The ion energy spectrum of the 4p®4d^, 4p®4d^4f and 4p^4d^ configurations consists of significantly larger number of 

energy levels, and the range of possible transition wavelengths is wider compared to the previously studied [5] and [6] 
ions. In order to keep the current paper concise, we present only the energy spectra and the characteristics of levels. The remaining 
spectroscopic parameters will be available from the database ADAMANT (Applicable DAta of Many-electron Atom eNergies and 
Transitions) which is currently under development. Likewise for the ions mentioned above ions, we employ a quasirelativistic 
(QR) approach [16-18] with an extensive inclusion of correlation effects to investigate the ion spectroscopic properties. 

Since application of this approach has produced high-accuracy results for the and ions, there is no doubt about its 

applicability to the tungsten ion of slightly lower ionization degree. 

In Section 2 we provide a description of the adopted calculation method. Since this approximation ultimately matches the one 
applied for the investigation of the and spectroscopic data in [5, 6], here we provide only a brief summary of our 

method. Produced results are discussed in Section 3. 
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2. Calculation method 


Our applied quasirelativistic approximation significantly differs from widely used relativistic Hartree-Fock (HFR) method de¬ 
scribed in [19]. The main differences arise from the set of quasirelativistic Hartree-Fock equations (QRHF) [16, 17] applied to 
determine radial orbitals (RO). The details of these differences are summarized in [5, 6], while the most complete and consistent 
description of our method to calculate spectroscopic parameters in the quasirelativistic approach is given in [18]. Furthermore, the 
methods to include effects of the finite nucleus size are described in [20, 21]. 

The radial orbitals for electrons representing the investigated configurations were determined by solving the QRHF equations. 
Initially, the equations were solved for the ground configuration 4p®4d^. Afterwards the 4/-electron RO was calculated using 
the frozen-core potential for the 4p^4d^4f configuration. The determined quasirelativistic radial orbitals were applied to describe 
electrons in all configurations. Such an identical RO basis enables us to avoid the non-orthogonality problems of RO when the 
electron transition parameters are calculated. This basis is adopted to describe all the quasirelativistic admixed configurations, 
i.e., the configurations obtained from the adjusted configurations by the one-electron and two-electron virtual excitations without 
changing the electron principal quantum number (n = 4, in our case). 

The admixed configurations produced by the virtual excitations of one or two electrons from the n = A shells to the states 
with n > 4 were also included. The transformed radial orbitals (TRO) with a variational parameter were applied to describe these 
electron states. Initially, the TRO were designed to include correlation effects in non-relativistic calculations [22-24] and were 
employed successfully for that purpose (see, e.g., [25-28]). The method to determine the TRO in quasirelativistic approximation 
was presented in [18]. In the current work, likewise in [5, 6], we adopt the TRO with two variational parameters, the integer even 
parameter k, and the positive parameter j3; 


FrRo(n^k) =A^ ( ''’+*'exp(-j3r)PQR(no^ok) - T’(n'^k) / Pin'l\r)r'^‘ exp(-j3/)PQR(no^k')<i/] . (1) 

\ n'<n ^ / 

Here the factor N ensures the normalization of the determined TRO, the first term in parenthesis performs the transformation of 
RO Pqr and the second term provides their orthogonality. The parameters k and j3 are chosen to gain the maximum of the averaged 
energy correlation correction calculated in the second order of perturbation theory (PT). 

The level energies were calculated in two approximations, A and B. First of all, likewise in the previous calculations, TRO were 
determined for the virtual electron excitations having the principal quantum number 5 <n <7 and all allowed values of the orbital 
quantum number 1. This is called the approximation A. Afterward the TRO basis was extended up to n < 11. This is approximation 
B. One can generate a huge amount of the admixed configurations for such bases of RO. For the selection of these configurations, 
we employed the mean weights of the admixed configurations Wpj determined in the second order of PT [29]: 

LTLsri2L+l){2S+l){KoTLS\\H\\KrLSf 

WpT = -1-1-5-. (2) 

G{Ko)iE{K)-E{Ko)y 

Here the numerator represents the sum of squared sub-matrix elements of the operators of kinetic energy and electrostatic 
interaction between the adjusted configurations Kq and the admixed configurations K. The nominator represents the statistical 
weight G{Ko) of adjusted configuration multiplied by the squared mean energy differences. 

Different selection criteria VTmin values for the admixed configurations were adopted in case of different sizes of RO bases. We 
selected the admixed configurations with Wpj > Wmm- Here we must emphasize that the number of selected configurations changes 
only very slightly if the basis of TRO is extended while the selection parameter W„im remains the same. The full number of possible 



configuration state functions (CSF) was further reduced by permuting the shells of virtually excited electrons in order to reduce the 
order of the Hamiltonian being diagonalized, as it was described in [30]. This procedure substantially decreased the number of the 
L5-terms of admixed configurations without any changes to their correlation corrections. 

Our computation abilities are restricted by the amount of memory (RAM) of computer employed for calculations. In turn, the 
required amount is determined by the size of Hamiltonian which depends on the number of CSF having the same total LS momenta. 
So this parameter regulates the Wj^in values in our calculations. The computation parameters for two approximations are given in 
in Table A 

Table A 


Computation parameters for two approximations 


Approximation 

A 

B 

Maximum principal quantum number n of TRO 

7 

11 

Total number of possible interacting even configurations 

469 

2383 

Total number of possible even CSE 

1076290 

9591457 

Total number of possible interacting odd configurations 

10747 

5758 

Total number of possible odd CSE 

8337946 

78800728 

Configuration selection parameter Wynin 

10-® 

1.7-10-^ 

The number of selected interacting even configurations 

175 

425 

Complete number of CSE for selected interacting even configurations 

504041 

1782751 

Reduced number of CSE for selected interacting even configurations 

65168 

115207 

Maximum number of CSE with the same total LS momenta 

11417 

20247 

The number of selected interacting odd configurations 

357 

894 

Complete number of CSE for selected interacting odd configurations 

3473850 

13244831 

Reduced number of CSE for selected interacting odd configurations 

690686 

1259886 

Maximum number of CSE with the same total LS momenta 

62394 

117259 


The energy operator was determined in the quasirelativistic Breit-Pauli approximation adopted for the quasirelativistic RO [18]. 
The calculated multiconfigurational eigenvalues and eigenfunctions were employed to compute the energy level spectra and to deter¬ 
mine data for the electric dipole (El), electric quadrupole (E2), electric octupole (E3) and the magnetic dipole (Ml) transitions. We 
have investigated the transitions among the levels of different configurations and among the levels of same configurations. Eurther- 
more, the electron-impact excitation cross-sections and collision strengths were calculated in the plane-wave-Born approximation 
with a new computer code described in [31] for all considered levels. 

To perform our calculations, we have employed our own original computer codes together with the codes [32-34] which have 
been adapted for our computing needs. The code from [32] was updated according to the methods presented in [35, 36]. 
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3. Results and discussion 


All the energy levels of the ground configuration 4p®4d^ are presented in the review [15] where semi-empirical cal¬ 

culations were performed using the experimental data from [37]. The same data are available from the NIST database [38]. 
Unfortunately, most of data are graded with uncertain errors (x and y), classified with question marks (?) or only derived from 
semi-empirical calculations. Actually, only three energy levels values relative to the ground level are determined accurately. The 
energy levels of the 4p®4d^ configuration together with their LS notations taken from [15] are presented in Table B. We also present 
our calculated energy levels (approximations A and B) in this table. 


Table B 

Comparison of the calculated QR energy levels (in cm^*) of with the available experimental data from [15], the relativistic 
MCDF calculation results from [39, 40] and the calculation from [37]. 


N 

LS [15] 

jj [39] 

J 

Exp [15, 38] 

QRa 

QRb 

MCDF [39] 

MCDF [40] 

HULLAC [37] 

1 

4f 

(4dl) 

1.5 

0 

0 

0 

0 

0 

0 

2 


(4d2)2(4d+) 

2.5 

121554 

122135 

122438 

120830 

120689 

120156 

3 

2p 

(4d2)2(4d+) 

1.5 

140750 

141621 

141702 

140650 

140288 

140530 

4 


(4d2)2(4d+) 

3.5 

156410-fx 

153663 

154216 

153100 

152491 


5 

4p 

(4d2)2(4d+) 

0.5 

160690 

157509 

157527 

156620 

156134 

157161 

6 


(4d2)2(4d+) 

4.5 

[159500]-fx 

157228 

157912 

157160 

156200 


7 


(4d2)o(4d+) 

2.5 

[225900]-fy 

221686 

221938 

221740 

220989 


8 

4f 

(4d_)(4d2)4 

3.5 

273250? 

274047 

274650 

272150 

271578 

271740 

9 


(4d_)(4d2)4 

4.5 

288570-l-x 

288100 

288865 

286600 

285712 


10 

4p 

(4d_)(4d2)2 

1.5 

299520? 

300713 

301018 

298700 

298310 

299234 

11 

2p 

(4d_)(4d2)2 

0.5 

312200? 

309897 

310060 

308290 

307549 

308555 

12 

2f 

(4d_)(4d2)4 

2.5 

318120? 

317045 

317427 

315820 

317733 

317389 

13 


(4d_)(4d2)4 

5.5 

322010-fx? 

320240 

321357 

319370 

317733 


14 

2 D 2 

(4d_)(4d2)2 

2.5 

[344000] 

339160 

339668 

338100 

337135 


15 

2f 

(4d_)(4d2)2 

3.5 

[350000] 

345289 

345943 

344850 

343433 


16 

^Dl 

(4d_)(4d2)o 

1.5 

402410-fy 

399837 

400068 

398540 

397775 


17 

^G 

(4d^) 

4.5 

[438000] 

437531 

438446 

435130 

434120 


18 

2 D 2 

(4d^) 

1.5 

[485000] 

479753 

480344 

478100 

476940 


19 

2 D 1 

(4d^) 

2.5 

[516000] 

511846 

512314 

509820 

509005 



Two fully-relativistic calculations of the ion ground configuration energy levels are known so far. The first of them is 

performed in the fully-relativistic multiconfiguration Dirac-Fock (MCDF) approach and has included the correlations within the 
n = 4 complex, some n = 4 —n' = 5 single excitations and the quantum-electrodynamics effects [39]. A very similar MCDF 
approximation involving the Cl effects and including the Lamb shift within GRASP2K code is exploited in another study [40]. The 
results of these relativistic calculations are presented in Table B. The classification of the energy levels in the j 7 —coupling is taken 
from [39]. The experimental and theoretical transition wavelengths determined using the relativistic HULLAC package are given 
in [37]. Using those data, we are able to reproduce some theoretical energy level values. These parameters are in the last column of 
Table B. 

One can see from Table B that substantial extension of Cl basis going from the approximation A to approximation B only 
slightly alters the energy level values determined in quasirelativistic approximation. Nevertheless, the agreement with data from 
[15] is marginally better for most levels. In all cases, the discrepancies from [15] do not exceed 2%, and for the larger part of levels 
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these are smaller than 1%. The mean square deviation 

L-(27,-+l)(£j^^l-£™)2 

L-(27,-+1) 

from the values of work [15] goes down from 2696 cm^^ to 2355 cm^'. On the other hand, both our a values are smaller than 
those of calculations by other authors [39, 40], where a = 3491 cm^* and a = 4296 cm^*, correspondingly. There is one peculiar 
feature of theoretical level energies. The deviations from [15] of our QR energy level values can be negative or positive, whereas 
both relativistic MCDF calculations [39, 40] produce level energies lower than the experimental data from [15]. 

It must be noted that both our QR and other theoretical calculations produce a different ordering of levels 5 (J = 0.5) and 6 
(J = 4.5) compared to level positions given in [15]. When we compare data from [15] with the reproduced energy level values from 
[37], it is obvious that the relative discrepancies are similar to those of other relativistic calculations. 

When compared to the ground configuration levels, the expansion of the Cl basis affected the calculated levels of the excited 
configurations 4p®4d^4f and 4p^4d‘^ more significantly. Their accuracy has definitely increased. Therefore, Table 1 contains 
the calculation results from the approximation B. Alongside with level energies, we also provide Lande g-factors and the level 
compositions in the LS coupling. 

Only one unclassified transition line (A = 53.7 A) from the excited configuration is tabulated in [37]. It has the transition 
energy AE = 1862000 cm^^ This energy matches very well to the transition from the level 142 (J = 1.5) as one can see from 
Table 1. It has transition probability to the ground level A = 2.03 • lO'^ s^*. All other transitions from the level 142 have transition 
probabilities at least by two orders of magnitude smaller. The levels 145 and 147 from Table 1 have similar transition energies. 
Their corresponding transitions probablities are A = 2.31 • lO'** s^* and A = 8.68 • 10** s^*. 

Further, using determined Cl wavefunction expansions in the quasirelativistic approximation, transition parameters for electric 
multipole (El, E2 and E3) and magnetic multipole (Ml and M2) were produced. The high multiple-order transitions E3 and M2 
were determined following the conclusion made in [41] where it was demonstrated that those transitions affect calculated radiative 
lifetime values of metastable levels. Our calculated radiative lifetimes are presented in Table 1. 

Since there are no published data for transitions originating from the excited configurations 4p®4d^4f and 4p^4d^, we can only 
compare data for the transitions among the levels of ground configuration 4p®4d^. Analysis demonstrates that our quasirelativistic 
calculation results agree very well with the fully-relativistic calculation results from [3, 39, 40]. Eor the completeness of spectro¬ 
scopic data set for the W^^+ ion, we have also produced electron-impact excitation parameters, such as collision cross-sections and 
collision strengths, for the processes involving the levels of configurations 4p®4d^, 4p®4d^4f and 4p^4d^. The database ADAMANT 
developed at Vilnius University contains this data set. 

The determined theoretical data for the W^^+ ion can be applied for study of the excited configurations 4p®4d^4f and Tp^Td"* of 
this ion or for the modeling spectra of high-temperature plasma containing tungsten ions. 
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Explanation of Tables 


Table 1. The energy levels E (in cm '), radiative lifetimes T (in 10 ®s), Lande g-factors, and the percentage contributions 
for the energy levels of the 4p®4d^, 4p®4d^4f and 4p^4d^ configurations of the 

N The energy level number (index) 

E The level energy in cm^' 

T The radiative lifetime in 10^® s 

g The Lande g-factor. 

J The total angular momentum J 

Contribution The percentage contribution of CSF in level eigenfunction. A subscript on the left side of intermediate term 

for 4d^ shell denotes a seniority number n. Throughout the Table, we present the eigenfunction components 
which either have their percentage contributions sum higher than 90% or the largest 4 contributions. 
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Table 1 


The energy levels E (in cm ^), radiative lifetimes T (in 10 ^s), Lande g-factors, and the percentage contributions for the energy levels of the 4p^4d^, 4p^4d^4f 
and 4p^4d^ configurations of the See page 9 for Explanation of Table._ 


N 

E 

T 

g 

J 




Contribution 




1 

0 


0.694 

1.5 

49 

4p®4d3 

19 

4p'54d3 |D 

16 

4p'>4d3 Id 

10 

4p®4d2 2 p 

2 

122438 

2.127E+4 

1.057 

2.5 

83 

4p'>4d3 ^F 

10 

4p'54d3 |D 





3 

141702 

2.586E+4 

1.209 

1.5 

39 

4p®4d3 

29 

4p'^4d3 |F 

29 

4p«4d3|P 



4 

154216 

2.010E+6 

1.063 

3.5 

45 

4p®4d3 |g 

38 

4p'54d3 |F 

15 

4p®4d3 |f 



5 

157527 

6.824E+4 

1.868 

0.5 

59 

4p®4d3 

39 

4pS4d3 |P 





6 

157912 

2.558E+9 

1.058 

4.5 

42 

4p®4d3 Ih 

42 

4p'>4d3 |G 

15 

4p'>4d3 |f 



7 

221938 

1.254E+5 

1.311 

2.5 

44 

4p®4d3 ^P 

30 

4p'>4d3 |D 

19 

4p'>4d3 |f 



8 

274650 

1.082E+4 

1.105 

3.5 

59 

4p®4d3 ^F 

37 

4p'>4d3 |G 





9 

288865 

1.886E+4 

1.142 

4.5 

51 

4p®4d3 ^F 

42 

4p'>4d3 |H 





10 

301018 

8.616E+3 

1.133 

1.5 

40 

4p®4d3 ^P 

29 

4p'>4d3 |D 

16 

4p®4d3|F 

9 

4p®4d2 2 d 

11 

310060 

1.364E+4 

1.466 

0.5 

59 

4p®4d3 2 p 

39 

4p''4d3 |P 





12 

317427 

1.787E+4 

1.246 

2.5 

43 

4p®4d3 Id 

29 

4p'>4d3 |P 

16 

4p®4d3|F 

9 

4p®4d2|F 

13 

321357 

4.357E+4 

1.091 

5.5 

98 

4p®4d^ |H 







14 

339668 

2.705E+4 

1.108 

2.5 

40 

4p®4d3 |D 

40 

4p''4d3 |F 

13 

4p®4d3|P 



15 

345943 

3.332E+4 

1.102 

3.5 

80 

4p®4d3|F 

16 

4p'>4d3 |G 





16 

400068 

1.383E+4 

0.951 

1.5 

64 

4p®4d3 |D 

24 

4p'>4d3 |P 

4 

4p®4d3 |D 



17 

438446 

8.753E+3 

1.154 

4.5 

51 

4p®4d3 |G 

32 

4p'>4d3 |F 

15 

4p®4d3 |H 



18 

480344 

8.276E+3 

1.080 

1.5 

45 

4p®4d3 |D 

32 

4p'>4d3 |P 

11 

4p®4d3|P 

8 

4p®4d2 2 d 

19 

512314 

6.113E+3 

1.164 

2.5 

61 

4p®4d3 fD 

22 

4p'>4d3 |F 

11 

4p®4d3|P 



20 

1233221 

3.861E-1 

1.521 

1.5 

13 

4p54d^ (|P) ‘‘P 

11 

4p54d^ (^D) ''D 

8 

4p54d‘* (|P) 

8 

4p54d^ (|D) ''P 

21 

1329059 

3.109E-1 

1.534 

2.5 

34 

4p54d^ (|D) '’D 

14 

4p54d^ (^D) ''F 

11 

4p54d‘* (^D) ®P 

10 

4p54d^ ( 2 p) '‘P 

22 

1356662 

3.036E-1 

1.373 

3.5 

29 

4p54d^ (|D) '’D 

12 

4p54d^ (^D) ''F 

9 

4p54d‘* (|D) ‘‘D 

7 

4p54d^ (|P) ‘‘D 

23 

1357366 

1.381E-1 

1.942 

0.5 

27 

4p54d^ (|D) '’D 

13 

4p54d^ (^D) ^P 

8 

4p54d‘* (|P) ^P 

8 

4p54d^ (|D) ^P 

24 

1364576 

4.467E-1 

1.279 

4.5 

17 

4p54d^ (|D) '’D 

13 

4p54d^ (|D) ^F 

10 

4p54d‘* (^D) ®F 

9 

4p54d^ gF) ‘‘G 

25 

1368349 

3.517E-1 

1.253 

1.5 

17 

4p54d^ (|D) ''P 

14 

4p54d^ (^D) ^F 

10 

4p54d‘* (|P) 2 d 

9 

4p54d^ (|D) '’D 

26 

1388185 

2.928E-1 

1.078 

3.5 

14 

4p54d^ (|H) 

8 

4p54d^ (‘G) ^G 

7 

4p54d‘* (|F) 

6 

4p54d^ (|G) 2 f 

27 

1391042 

7.068E-1 

1.199 

5.5 

25 

4p54d^ (|F) ‘‘G 

16 

4p54d^ (^D) '’F 

15 

4p54d‘* (|G) 2 h 

11 

4p54d^ (|G) 

28 

1405138 

1.941E-1 

1.060 

2.5 

13 

4p54d^ (|D) ^F 

13 

4p54d^ (|G) ^F 

8 

4p54d‘* (Ih) ‘‘G 

7 

4p54d^ (|G) 2 f 

29 

1407154 

3.205E-1 

1.507 

1.5 

20 

4p54d^ (|D) ''P 

10 

4p54d^ (|D) ^P 

10 

4p54d‘* (|F) 

8 

4p54d^ (|F) -*0 

30 

1425752 

1.523E-1 

1.302 

2.5 

17 

4p54d^ (|D) ''P 

10 

4p54d^ (|F) -*0 

8 

4p54d‘* (|f) ^F 

6 

4p54d^ (|D) ^P 

31 

1442162 

9.255E-1 

1.164 

4.5 

17 

4p54d^ (|D) '’F 

10 

4p54d^ (|H) 

8 

4p54d‘* (‘G) 2 g 

7 

4p54d^ (|D) ^F 

32 

1447934 

4.692E-1 

1.186 

3.5 

15 

4p54d^ (|D) '’F 

12 

4p54d^ (|F) ‘‘F 

12 

4p54d‘* (|D) ‘‘F 

7 

4p54d^ (|G) ^G 

33 

1465711 

8.808E-3 

0.797 

2.5 

30 

4p54d^ (|H) 

10 

4p54d^ (|G) ^F 

8 

4p®4d2 (|F)4f‘‘G 

8 

4p54d^ (IG 4 G 

34 

1475896 

5.473E-1 

1.259 

4.5 

33 

4p54d^ (|D) '’D 

9 

4p54d^ (|F) ^G 

8 

4p54d‘* (|H) ‘‘H 

7 

4p54d^ (|G) 

35 

1477277 

1.435E-1 

1.320 

3.5 

26 

4p54d^ (|D) '’D 

12 

4p54d^ (|P) 

9 

4p54d‘* (|D) 2 f 

9 

4p54d^ (|D) ^F 

36 

1486712 

9.243E-2 

1.462 

1.5 

21 

4p54d^ (|D) ''D 

11 

4p54d^ (|G) ^F 

10 

4p54d‘* (|D) ®P 

9 

4p54d^ (|S) 2p 

37 

1489522 

2.472E-1 

1.314 

0.5 

17 

4p54d^ (|F) ‘‘D 

13 

4p54d^ (^D) ''D 

13 

4p54d‘* (|D) ‘‘P 

12 

4p54d^ (|D) ^P 

38 

1499789 

3.908E-3 

0.835 

0.5 

11 

4p54d^ (|D) 

8 

4p54d^ (^D) '’F 

8 

4p54d‘* (Id) 2 p 

8 

4p54d^ gF) -*0 

39 

1500264 

5.120E-1 

1.207 

5.5 

24 

4p54d^ (|D) '’F 

18 

4p54d^ (|H) 

17 

4p54d‘* (|H) ‘*1 

14 

4p54d^ (|F) ‘‘G 

40 

1508761 

5.595E-3 

0.824 

1.5 

10 

4p54d^ (|F) 

9 

4p'>4d2 (|F)4f ^F 

8 

4p54d‘* (|G) ‘‘F 

7 

4p54d^ (|D) ^F 

41 

1508994 

1.761E-1 

1.227 

2.5 

15 

4p54d^ (|G) ^F 

12 

4p54d^ (^D) '’P 

9 

4p54d‘* (|D) ‘‘D 

6 

4p54d^ (|P) *P 

42 

1510476 

7.363E-2 

1.156 

3.5 

13 

4p54d^ (|H) 

12 

4p54d^ (|D) 

11 

4p54d‘* (|F) ^F 

10 

4p54d^ (|F) ‘‘D 

43 

1519016 

8.984E-2 

1.364 

1.5 

24 

4p54d^ (|D) ^P 

15 

4p54d^ (|G) ^F 

10 

4p54d‘* (|P) 

8 

4p54d^ (|D) 

44 

1520802 

4.593E-2 

1.315 

2.5 

14 

4p54d^ (|F) ‘‘D 

10 

4p54d^ (|D) 

10 

4p54d‘* (|P) 

10 

4p54d^ (|F) ‘*F 

45 

1521647 

2.996E-1 

1.165 

6.5 

43 

4p54d^ (|H) 

31 

4p54d^ (|G) 

17 

4p54d‘* (|H) ‘*H 



46 

1522174 

1.371E-1 

1.145 

3.5 

15 

4p54d^ gH) ^G 

13 

4p54d^ (|G) ^F 

9 

4p54d‘* (|G) ‘‘G 

9 

4p54d^ (|D) ^F 

47 

1525207 

1.036E-1 

1.163 

4.5 

18 

4p54d^ (|D) '’F 

15 

4p54d^ (|H) 

10 

4p54d‘* (|G) ‘‘H 

8 

4p54d^ (|D) ^F 

48 

1527002 

4.811E-1 

1.187 

5.5 

20 

4p54d^ (|D) '’F 

17 

4p54d^ (|H) 2l 

13 

4p54d‘* (|H) ‘‘H 

11 

4p54d^ (|G) ^G 

49 

1528587 

1.826E-1 

1.187 

2.5 

9 

4p54d^ (|D) ^P 

8 

4p54d^ (^D) ^P 

6 

4p54d‘* (|F) 2 f 

6 

4p54d^ (|P) ‘‘D 

50 

1535449 

1.066E-1 

1.075 

4.5 

18 

4p54d^ (|l) 

12 

4p54d^ (|G) 

11 

4p54d‘* (|F) ^G 

10 

4p54d^ (|H) 2 g 

51 

1540027 

1.732E+4 

1.141 

7.5 

55 

4p54d^ (|H) 

43 

4p54d^ (|l) 2 k 





52 

1544245 

6.118E-2 

1.168 

3.5 

22 

4p54d^ (|P) ‘‘D 

11 

4p54d^ (|D) ^F 

8 

4p54d‘* (|H) 2 g 

5 

4p54d^ (|F) 2 g 

53 

1552067 

l.llOE-1 

0.987 

2.5 

20 

4p54d^ ({G) ^F 

13 

4p54d^ (|G) ^F 

12 

4p54d‘* (|G) ‘*G 

8 

4p54d^ (|H) ^G 

54 

1553351 

8.317E-2 

1.171 

4.5 

18 

4p54d^ gG) ^G 

13 

4p54d^ (|F) ‘‘G 

11 

4p54d‘* (|D) ‘*F 

11 

4p54d^ (|F) 2 g 

55 

1554926 

3.973E-2 

1.087 

5.5 

31 

4p54d^ (|G) 2 h 

19 

4p54d^ (|G) 

9 

4p54d‘* (|l) 2 l 

8 

4p54d^ (|l) 2 h 

56 

1569249 

4.704E-2 

0.892 

1.5 

15 

4p54d^ (|F) ‘*F 

14 

4p54d^ (^D) ^F 

11 

4p54d‘* (|F) 2 d 

10 

4p54d^ (|F) ‘‘D 


10 



Table 1 (continued) 


N 

E 

T 

g 

J 




Contribution 




57 

1569592 

9.282E-1 

1.114 

6.5 

28 

4p54d^ (^H) 

26 

4p54d''(3 h) 2 l 

25 

4p24d^ (il) 2l 

11 

4p24d‘' (|l) 2 k 

58 

1572802 

2.678E-2 

1.147 

3.5 

13 

4p54d^ (3 h) 

9 

4p54d"' (|P) ‘‘D 

7 

4p24d^ (^F) ^F 

6 

4p24d‘' gP) ‘‘D 

59 

1591339 

1.387E-1 

1.178 

5.5 

25 

4p54d^ (3 f) ‘‘G 

20 

4p54d^ (|F) ‘‘G 

12 

4p24d‘* (^H) ‘*H 

12 

4p24d‘' (:^H) 2l 

60 

1598739 

3.767E-2 

1.093 

1.5 

16 

4p54d^ gF) ‘‘D 

12 

4p54d^ (|F) ‘‘F 

10 

4p24d‘* (2 d) 2d 

7 

4p24d'' (2p) 2p 

61 

1599077 

2.100E-1 

0.684 

0.5 

35 

4p54d^ gF) ‘‘D 

12 

4p54d^ (^F) ‘‘D 

11 

4p24d‘2 (|P) 2s 

10 

4p24d^ (|P) 2p 

62 

1603882 

4.091E-2 

1.157 

4.5 

14 

4p54d^ (3 h) ^G 

11 

4p54d^ (^G) 

11 

4p24d‘* (^D) ‘‘F 

9 

4p24d^ (|D) '’D 

63 

1605525 

2.308E-2 

1.157 

2.5 

10 

4p54d^ (‘G) ^F 

9 

4p54d^ (|P) ‘‘P 

8 

4p24d‘2 (2 d) ‘‘D 

7 

4p24d^ ({F) 2 f 

64 

1605815 

1.949E-2 

1.075 

3.5 

13 

4p54d^ gP) ‘‘D 

13 

4p'>4d2(|F)4f2G 

10 

4p24d‘2 (2 h) ‘♦G 

9 

4p®4d2 (3F)4f ‘♦h 

65 

1615746 

1.691E-2 

1.029 

4.5 

15 

4p®4d2 (3F)4f‘*1 

14 

4p54d^ (il) 2 h 

12 

4p®4d2(‘D)4f2H 

8 

4p24d^ (2 f) ‘‘G 

66 

1617094 

5.836E-2 

1.186 

2.5 

12 

4p54d^ (|P) ‘‘P 

11 

4p54d^ (^D) 2 d 

7 

4p24d‘2 (2 f) ^F 

6 

4p24d^ (2p) 2 d 

67 

1617342 

1.571E-2 

1.307 

1.5 

12 

4p54d^ (|D) ''P 

7 

4p54d^ (|D) 2p 

7 

4p24d‘2 (|D) 2 d 

6 

4p24d^ (|D) ^D 

68 

1624193 

2.842E-2 

1.112 

4.5 

12 

4p54d^ (|H) 2 h 

10 

4p54d^ (2 f) ‘‘G 

10 

4p24d‘2 (2 g) ‘‘F 

9 

4p24d^ (|F) ‘‘F 

69 

1629216 

5.448E-2 

1.086 

3.5 

14 

4p54d^ (3p) 

10 

4p'>4d2(3F)4f^H 

9 

4p®4d2(2F)4f2G 

6 

4p24d^ (2 f) 2g 

70 

1630865 

5.680E-3 

0.992 

2.5 

13 

4p54d^ (3 g) ^F 

11 

4p'>4d2(|F)4f^F 

10 

4p24d‘2 (^D) ‘‘F 

10 

4p24d^ (2 h) ^G 

71 

1632610 

5.893E-3 

0.969 

1.5 

15 

4p54d^ (|D) ^F 

12 

4p54d^ (^F) ‘‘D 

9 

4p®4d2 (2F)4f‘‘F 

7 

4p24d^ gF) ‘‘D 

72 

1635037 

3.657E-2 

1.110 

5.5 

20 

4p54d^ ({!) H 

12 

4p54d^ (^I) 2 h 

12 

4p24d‘2 (2 f) ^G 

11 

4p24d^ (2 g) 

73 

1636150 

7.169E-3 

0.329 

0.5 

29 

4p54d^ gF) ‘‘D 

21 

4p54d^ (^F) ‘‘D 

8 

4p®4d2 (2p)4f‘*D 

8 

4p24d^ (|D) 2p 

74 

1643750 

3.717E-2 

1.056 

1.5 

21 

4p54d^ (|D) 

16 

4p54d^ (2 g) ^F 

7 

4p24d‘2 (^F) 2 d 

6 

4p24d^ (|D) 2p 

75 

1644103 

1.999E-2 

1.233 

2.5 

12 

4p54d^ gF) ‘‘F 

11 

4p54d^ (|D) 2 d 

10 

4p24d‘2 (^F) 2 d 

8 

4p24d^ (|P) ‘‘P 

76 

1646826 

3.138E-3 

1.440 

0.5 

14 

4p®4d2(3F)4f2s 

13 

4p54d^ (^D) ^D 

12 

4p®4d2 (2F)4f‘2p 

11 

4p24d^ (|D) ^P 

77 

1647104 

8.568E-2 

1.172 

4.5 

16 

4p54d^ (|f) ‘‘F 

14 

4p54d^ (2 f) ‘‘F 

8 

4p24d‘2 (2 f) 2g 

8 

4p24d^ (2 h) ^G 

78 

1652080 

1.758E-2 

1.087 

3.5 

14 

4p54d^ (3 g) ^F 

12 

4p54d^ (2 g) 2g 

8 

4p24d‘2 (^D) ‘‘F 

6 

4p24d^ (|D) 2 f 

79 

1659647 

1.416E-1 

1.200 

5.5 

23 

4p54d^ ({G) 2 h 

17 

4p54d^ (^D) ''F 

15 

4p24d‘2 (|F) ^G 

13 

4p24d^ (2 g) ^G 

80 

1660774 

1.107E-2 

0.977 

3.5 

22 

4p®4d2 (3F)4f‘‘H 

10 

4p54d^ (2 f) ‘‘G 

9 

4p24d‘2 (|D) 2 f 

8 

4p®4d2(>D)4f2G 

81 

1668491 

3.112E-3 

1.197 

1.5 

14 

4p54d^ (|D) 

12 

4p54d^ (^F) ‘*D 

9 

4p24d‘2 (^D) ®F 

7 

4p®4d2 (3p)4f‘‘D 

82 

1671927 

2.435E-2 

0.870 

0.5 

18 

4p54d^ (|D) 2p 

16 

4p54d^ (|D) 2p 

13 

4p24d‘2 (^D) ‘‘D 

13 

4p24d^ gP) 2s 

83 

1672404 

8.518E-3 

1.193 

2.5 

10 

4p54d^ (|P) ‘‘P 

9 

4p54d"' (2p) 2 d 

6 

4p24d‘2 (|D) 2 d 

5 

4p24d^ (2p) '‘P 

84 

1674931 

1.072E-2 

0.920 

4.5 

44 

4p®4d2 (3F)4f‘*1 

6 

4p54d^ (il) 2 h 

6 

4p24d‘2 (2 g) ‘‘F 

5 

4p®4d2 (3F)4f‘*H 

85 

1678742 

3.615E-2 

1.163 

2.5 

10 

4p54d^ (|D) 2 f 

10 

4p54d^ (^D) ^F 

8 

4p24d‘2 (‘G) 2 f 

8 

4p24d^ gP) ‘‘P 

86 

1680925 

2.265E-2 

1.179 

3.5 

19 

4p54d^ (|F) ‘‘F 

8 

4p54d^ (2 f) 2g 

6 

4p24d‘2 (2 d) ‘‘D 

6 

4p24d^ (2 d) ^P 

87 

1683416 

6.847E-1 

1.183 

6.5 

61 

4p54d^ (3 g) 

27 

4p54d^ (^H) 

8 

4p24d‘2 (^H) 2l 



88 

1684083 

4.598E-2 

1.171 

4.5 

16 

4p54d^ (|D) ^F 

10 

4p54d^ (^D) '’F 

10 

4p24d‘2 (2 f) ^G 

8 

4p24d^ ({G) 2 g 

89 

1687191 

3.890E+0 

1.126 

7.5 

54 

4p54d^ (^I) 

43 

4p54d^ (2 h) 





90 

1690771 

6.483E-2 

1.109 

1.5 

13 

4p54d^ ({F) 

13 

4p54d^ (^D) 2p 

12 

4p24d‘2 (‘S) 2p 

11 

4p24d^ (|P) 2 d 

91 

1690870 

4.167E-2 

1.150 

5.5 

24 

4p54d^ (3 g) ^G 

16 

4p54d^ (^H) 2l 

14 

4p24d‘2 (^G) 2 h 

11 

4p24d^ (|H) 

92 

1692855 

5.747E-3 

1.192 

0.5 

17 

4p®4d2(3F)4f2p 

16 

4p54d^ (2 d) ^P 

14 

4p®4d2(‘D)4f2p 

11 

4p®4d2 (3F)4f‘‘D 

93 

1695611 

6.182E-2 

1.097 

4.5 

24 

4p54d^ ({F) ^G 

12 

4p24d^ (^H) 2 g 

10 

4p24d‘* (il) 2 h 

9 

4p24d^ (|D) ^F 

94 

1700018 

5.300E-3 

1.147 

3.5 

18 

4p54d^ (|P) ‘‘D 

11 

4p'>4d2(2F)4f^H 

8 

4p24d‘2 (|D) 2 f 

5 

4p24d^ (|D) ^D 

95 

1700177 

1.454E-2 

1.158 

2.5 

17 

4p54d^ (|F) ‘‘D 

7 

4p24d^ (2 h) ^G 

7 

4p24d‘2 (|P) ^D 

6 

4p24d^ (|P) ‘‘D 

96 

1704764 

2.524E-2 

1.154 

3.5 

12 

4p54d^ gP) -*0 

7 

4p24d^ (^F) 2 f 

6 

4p24d‘* (|F) ^G 

6 

4p24d^ (:^H) 

97 

1710011 

9.413E-3 

1.133 

3.5 

7 

4p®4d2(3F)4f2F 

6 

4p24d^ (‘G) 2 g 

6 

4p®4d2 (2F)4f‘‘D 

5 

4p®4d2 (3F)4f ‘♦h 

98 

1710032 

8.064E-3 

1.280 

0.5 

16 

4p®4d2 (3F)4f‘‘D 

15 

4p24d^ (^P) 2s 

13 

4p24d‘2 (^P) ^P 

8 

4p®4d2(>D)4f2p 

99 

1711856 

2.360E-2 

1.158 

1.5 

14 

4p54d^ (|P) 2p 

11 

4p24d^ (^S) 2p 

10 

4p24d‘2 (^P) ^D 

8 

4p24d^ (|F) ‘‘F 

100 

1713858 

3.908E-2 

1.094 

6.5 

37 

4p54d^ ({!) H 

26 

4p24d^ (2 h) 

17 

4p24d‘2 (^I) 2 k 

11 

4p24d^ (2 h) 2 l 

101 

1717084 

6.578E-3 

1.137 

2.5 

8 

4p54d^ (|F) ‘‘F 

7 

4p24d^ (|F) 2 f 

6 

4p24d‘2 (|D) 2 d 

5 

4p24d^ (|D) ^P 

102 

1727902 

9.868E-3 

1.018 

2.5 

9 

4p54d^ (|D) 2 f 

7 

4p'>4d2(iG)4f2F 

7 

4p24d‘2 (^D) ‘‘F 

6 

4p®4d2 (3F)4f‘‘G 

103 

1729125 

1.893E-2 

1.009 

5.5 

49 

4p®4d2 (3F)4f‘*1 

15 

4p'>4d2(2F)4f^H 

11 

4p®4d2(‘D)4f2H 

10 

4p®4d2(3F)4f2l 

104 

1729155 

1.565E-2 

1.042 

4.5 

52 

4p®4d2 (3F)4f‘*H 

8 

4p''4d2(lD)4f2G 

4 

4p24d‘2 (|F) ^G 

4 

4p24d^ gF) ‘♦f 

105 

1729726 

1.443E-2 

1.069 

3.5 

11 

4p54d^ ({F) ^F 

8 

4p'>4d2(2F)4f2G 

6 

4p24d‘2 (^F) 2 g 

6 

4p24d^ gF) ‘‘F 

106 

1730267 

5.467E-3 

1.417 

1.5 

10 

4p54d^ (3p) '‘S 

7 

4p'>4d2(2F)4f^D 

7 

4p®4d2 (2F)4f‘*8 

6 

4p24d^ (2 d) ^P 

107 

1745674 

2.623E-3 

1.119 

3.5 

10 

4p®4d2 (3p)4f‘‘D 

8 

4p''4d2(‘D)4f2F 

6 

4p®4d2(2F)4f2G 

5 

4p24d^ ({F) 2 f 

108 

1748910 

1.089E-2 

0.989 

2.5 

21 

4p®4d2 (3p)4f‘*G 

9 

4p'>4d2(3p)4f^F 

6 

4p®4d2(‘S)4f2F 

6 

4p'>4d2 (3F)4f ^G 

109 

1752283 

2.163E-2 

1.202 

1.5 

13 

4p54d^ (‘S) 2p 

10 

4p24d''(;(S) 2p 

9 

4p24d^ (2p) 

7 

4p24d'' (2 f) ^D 

110 

1754423 

1.234E-2 

1.100 

4.5 

22 

4p54d'' (^F) ^G 

8 

4pS4d2(3F)4f''H 

7 

4p24d^ (|F) '•f 

7 

4p24d‘' (|l) 2 h 

111 

1758121 

1.699E-2 

1.165 

3.5 

11 

4p54d‘' (^D) 2 f 

10 

4p24d‘'(|G) 2 f 

8 

4p24d^ (|P) '•d 

8 

4p24d‘' (^D) 2 f 

112 

1765460 

2.334E-2 

1.099 

5.5 

38 

4p54d'' (^G) 

12 

4p'24d2(‘G)4f2H 

7 

4p24d^ (‘G) 2 h 

6 

4p®4d2(2F)4f^H 

113 

1766687 

2.410E-3 

1.325 

1.5 

26 

4p®4d2(3F)4f^P 

22 

4p'24d2 (3F)4f '•d 

11 

4p'>4d2 (‘D)4f2p 

6 

4p24d‘' (|D) '•d 

114 

1768571 

6.538E-3 

1.153 

2.5 

11 

4p'>4d2(3F)4f^D 

9 

4p24d‘'({D) 2 d 

5 

4p«4d2 (2p)4f^G 

5 

4p24d‘' (2p) 4p 
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Table 1 (continued) 


N 

E 

T 

g 

J 




Contribution 




115 

1776374 

2.635E-3 

1.177 

2.5 

8 

4p®4d2(>D)4f2D 

8 

4p54d^(3p) '‘P 

8 

4p®4d2 (2F)4f‘‘D 

7 

4p®4d2(3F)4f^P 

116 

1778765 

1.158E-2 

1.106 

3.5 

17 

Ap'AA* (^F) 

8 

4p54d''(|F) ^F 

6 

4p54d^ ({F) 2 g 

6 

4p54d‘' (^D) 2 f 

117 

1780499 

1.286E-2 

1.117 

4.5 

15 

Ap'Ad* (^F) 

11 

4p54d‘'({F) 2 g 

10 

4p54d^ (|F) 2 g 

7 

4p54d‘' (|H) 2 h 

118 

1781141 

1.690E-2 

1.017 

1.5 

14 

(^F) 

11 

4p54d''(3F) 2 d 

8 

4p54d^ ({D) 2 d 

7 

4p54d'' (^D) 2 d 

119 

1785670 

6.710E-2 

1.062 

5.5 

18 

ApHd* (^G) 

13 

4pS4d2(3F)4f''l 

11 

4p®4d2 (‘G)4f2l 

9 

4p54d‘' (|H) 2 h 

120 

1787379 

2.708E-2 

1.416 

0.5 

23 

Ap'Ad* (^D) 2p 

18 

4p54d''(|P) ^P 

17 

4p54d^ (|P) 2$ 

11 

4p54d‘' (|P) 2p 

121 

1799110 

8.630E-3 

1.209 

1.5 

13 

A^tHd* (3p) 

9 

4p54d''(2p) 2 d 

8 

4p54d^ (Jd) ^F 

6 

4p54d‘' (2 d) 2d 

122 

1800217 

1.419E-2 

1.044 

3.5 

9 

ApHd* (‘G) ^G 

9 

4p'54d2(3p)4f''G 

6 

4p54d^ (|F) 2 f 

6 

4p24d‘' (^G) 2 f 

123 

1801149 

1.778E-2 

1.014 

4.5 

19 

4p®4d2(3F)4f^I 

15 

4p*^4d2(3p)4f2G 

10 

4p'>4d2 (|F)4f2G 

9 

4p'>4d2(2F)4f2H 

124 

1802184 

6.800E-3 

1.093 

2.5 

12 

4p'>4d2(iD)4f2F 

8 

4p54d''(2F) 2 f 

7 

4p'>4d2 (3p)4f^F 

6 

4p24d‘' (2p) ^D 

125 

1806476 

6.519E-3 

1.111 

3.5 

22 

4p'>4d2(3p)4f^G 

19 

4p'54d2 (3p)4f '•f 

11 

4p®4d2 (|F)4f^G 

6 

4p®4d2(is)4f2F 

126 

1809104 

1.129E-2 

1.127 

2.5 

14 

Ap'Ad* (^P) 

10 

4p54d‘'(|G) 2 f 

10 

4p54d^ (|P) 2 d 

9 

4p'>4d2(‘D)4f2F 

127 

1821618 

1.094E-2 

1.025 

2.5 

17 

4p'>4d2(3p)4f2D 

16 

4pS4d2(3p)4f''G 

8 

4p'>4d2 (3F)4f^G 

7 

4p'>4d2(2p)4f^F 

128 

1822627 

4.909E-3 

1.061 

3.5 

20 

4p'>4d2(3p)4f2G 

13 

4p'54d2 (3p)4f '•f 

9 

4p®4d2 (‘D)4f2G 

6 

4pS4d2(iG)4f2G 

129 

1822737 

4.389E-3 

1.048 

1.5 

11 

4p®4d2(3p)4f^F 

9 

4p54d‘'({S) 2p 

9 

4p'>4d2 (3F)4f2p 

9 

4p'>4d2(‘D)4f2D 

130 

1822871 

2.328E-2 

0.996 

5.5 

22 

4p®4d2(3F)4f2l 

21 

4pS4d2(‘G)4f2l 

17 

4p'>4d2 (3F)4f^I 

8 

4p24d‘' (2 h) 2h 

131 

1828732 

1.917E-2 

1.060 

4.5 

23 

ApHd* (‘G) ^G 

9 

4p54d''(|G) 2 h 

7 

4p54d^ (|H) 2 h 

7 

4p54d‘* (‘F) 2 g 

132 

1830568 

4.338E+0 

1.135 

6.5 

55 

4p®4d2(3F)4f^I 

26 

4p*^4d2 (3F)4f '•h 

8 

4p'>4d2 (|G)4f2l 

7 

4p'>4d2(2F)4f2l 

133 

1831815 

6.282E-3 

1.112 

3.5 

9 

4p54d'' (^D) ^F 

9 

4p^4d''(|F) ^F 

8 

4p'>4d2 (3F)4f^H 

8 

4p'>4d2(2F)4f^D 

134 

1835300 

3.257E-3 

1.179 

2.5 

13 

4p54d'' (‘G) ^F 

8 

4p'54d2(‘G)4f2F 

7 

4p54d^ (|D) ^P 

7 

4p®4d2(2F)4f^D 

135 

1840736 

4.592E-2 

1.175 

5.5 

23 

Ap'Ad* (^F) ^G 

17 

4p*^4d2 (3F)4f '•h 

9 

4p54d^ ({G) 2 h 

8 

4p54d‘' (2 f) ^G 

136 

1844710 

5.019E-2 

1.065 

6.5 

25 

4p'>4d2(iG)4f2K 

25 

4p*^4d2 (3F)4f'*1 

24 

4p«4d2 (^G)4f2l 

12 

4p'>4d2(2F)4f2l 

137 

1846531 

3.021E-3 

0.640 

0.5 

15 

4p®4d2(‘D)4f2p 

13 

4p54d''(|P) 2p 

11 

4p54d^ (|F) '•d 

10 

4p24d‘' (|D) 2p 

138 

1847286 

6.964E-3 

1.000 

1.5 

20 

4p®4d2(3p)4f^F 

13 

4p54d‘'({S) 2p 

9 

4p'>4d2 (3p)4f2D 

8 

4p24d‘' (2p) 2 d 

139 

1851020 

3.383E-2 

1.163 

5.5 

37 

4p'>4d2(3F)4f^H 

17 

4p*^4d2(3p)4f''G 

8 

4p54d^ (|F) '•G 

8 

4p54d‘* (‘G) 2 h 

140 

1854626 

7.867E-3 

1.082 

3.5 

17 

Ap'Ad* (^D) ^F 

8 

4p54d''(|G) 2 f 

6 

4p®4d2 (‘D)4f2G 

5 

4p®4d2(2F)4f^H 

141 

1859326 

3.383E-3 

1.102 

1.5 

10 

4p®4d2(iG)4f2D 

10 

4p54d‘'(^D) 2p 

9 

4p54d^ (|D) 2 d 

8 

4p24d‘' (2 f) ^F 

142 

1862469 

4.731E-4 

0.802 

1.5 

29 

4p'>4d2(3F)4f^F 

10 

4p*^4d2(^D)4f2D 

10 

4p'>4d2 (3F)4f2D 

7 

4p'>4d2(2F)4f2p 

143 

1865015 

3.01 lE-3 

1.278 

0.5 

28 

4p'>4d2(3F)4f2s 

15 

4p54d''(|P) 2p 

7 

4p®4d2 (3F)4f2p 

7 

4p24d‘' (|D) '•p 

144 

1865871 

8.435E-3 

1.091 

4.5 

15 

4p®4d2(3F)4f^H 

14 

4p*^4d2(^G)4f2G 

11 

4p'>4d2 (3F)4f2G 

10 

4p'>4d2(‘D)4f2G 

145 

1867560 

8.848E-3 

1.147 

2.5 

14 

4p54d‘' (^D) 2 d 

10 

4p54d‘'(|F) ^F 

6 

4p54d^ (|F) 2 d 

6 

4p24d‘' (|D) '•p 

146 

1873507 

3.102E-3 

1.049 

0.5 

29 

4p'>4d2(3F)4f^D 

13 

4p54d'' (|P) ^P 

10 

4p®4d2 (3F)4f2p 

10 

4p®4d2(2F)4f^P 

147 

1878264 

9.169E-4 

0.909 

2.5 

12 

4p®4d2(3F)4f^F 

11 

4p*^4d2(3F)4f2F 

8 

4p'>4d2 (3F)4f^G 

5 

4p24d‘' (2 g) 2f 

148 

1879820 

1.004E-2 

1.149 

4.5 

13 

ApHd* (^F) ^F 

10 

4p*^4d2(‘G)4f2G 

9 

4p«4d2 (3p)4f^F 

8 

4p54d‘* (‘G) 2 g 

149 

1880437 

1.311E-3 

0.934 

2.5 

12 

4p54d'' (^G) 2 f 

11 

4p54d''(|F) 2 f 

7 

4p®4d2 (|F)4f^G 

6 

4p®4d2(2p)4f2F 

150 

1882787 

1.592E-3 

1.162 

1.5 

13 

4p®4d2(3F)4f^P 

11 

4p*^4d2 (3F)4f '•f 

10 

4p'>4d2 (3F)4f^D 

9 

4p'>4d2(2F)4f2p 

151 

1883261 

2.238E-3 

1.124 

3.5 

20 

Ap'Ad* (^D) 2f 

10 

4p*^4d2(^G)4f2G 

9 

4p54d^ (|D) ^F 

8 

4p24d‘' (|P) ^D 

152 

1888845 

1.668E-3 

1.121 

4.5 

27 

4p'>4d2(3F)4f2G 

16 

4p'54d2(3p)4f''G 

10 

4p®4d2 (3F)4f ^F 

4 

4p24d‘' (^F) 2 g 

153 

1890775 

1.384E-2 

1.117 

5.5 

27 

4p®4d2(3p)4f% 

17 

4p*^4d2(^D)4f2H 

14 

4p'>4d2 (3F)4f^H 

9 

4p'>4d2(2F)4f2l 

154 

1891931 

7.266E+0 

1.142 

7.5 

55 

4p'>4d2(3F)4f^I 

42 

4p'^4d2(‘G)4f2K 





155 

1892974 

1.715E-3 

1.080 

3.5 

13 

4p®4d2(3F)4f^F 

12 

4p'54d2(‘G)4f2G 

11 

4p®4d2 (‘G)4f2F 

6 

4p24d‘' (2 f) ^G 

156 

1893141 

6.476E-4 

1.049 

2.5 

11 

4p'>4d2(iD)4f2F 

9 

4p'54d2 (3F)4f'•P 

8 

4p'>4d2 (3p)4f^D 

7 

4p'>4d2(2p)4f2D 

157 

1895699 

1.229E-2 

1.225 

4.5 

34 

4p'>4d2(3p)4f^F 

15 

4p*^4d2(3p)4f''G 

13 

4p'>4d2 (|F)4f^G 

11 

4p'>4d2(2F)4f^F 

158 

1897661 

5.063E-3 

0.826 

1.5 

45 

4p®4d2(3p)4f^F 

10 

4p'54d2(‘D)4f2p 

5 

4p®4d2 (3F)4f ^D 

4 

4p24d‘' (2p) 2p 

159 

1899732 

1.068E-3 

1.181 

3.5 

12 

4p'>4d2(3F)4f^D 

12 

4pS4d2(3p)4f''D 

9 

4p'>4d2 (|F)4f2G 

7 

4p24d‘' (|D) *^P 

160 

1907854 

2.454E-3 

1.131 

2.5 

21 

4p'>4d2(3p)4f^F 

13 

4p'^4d2(3F)4f2F 

12 

4p«4d2 (3F)4f^D 

7 

4p'>4d2(2p)4f^D 

161 

1910783 

1.853E-3 

1.114 

2.5 

15 

4p®4d2(3p)4f^F 

9 

4p'54d2 (3p)4f '•d 

8 

4p®4d2 (3F)4f ^D 

8 

4p®4d2(iD)4f2D 

162 

1921908 

4.120E-3 

1.040 

4.5 

26 

4p'>4d2(3F)4f2H 

16 

4p'54d2(3F)4f''G 

14 

4p'>4d2 (^D)4f2H 

8 

4pS4d2(2p)4f^F 

163 

1925188 

5.059E-3 

1.135 

0.5 

22 

4p'>4d2(3F)4f^P 

22 

4p54d‘'(^D) 2p 

11 

4p54d^ (|D) ^D 

9 

4p24d‘' (^D) 2p 

164 

1931655 

2.952E-3 

1.062 

3.5 

25 

4p®4d2(3p)4f^F 

17 

4p'54d2(‘D)4f2G 

14 

4p®4d2 (3p)4f^G 

5 

4p®4d2(2p)4f2G 

165 

1931785 

1.935E-3 

1.061 

4.5 

15 

4p'>4d2(iG)4f2H 

12 

4p'54d2(‘D)4f2H 

8 

4p'>4d2 (|P)4f^G 

7 

4p54d‘* (2 g) '•f 

166 

1934207 

1.164E-2 

1.041 

6.5 

54 

4p'>4d2(iG)4f2K 

24 

4p'^4d2 (3F)4f '•h 

16 

4p'>4d2 (3F)4f^I 



167 

1943495 

1.936E-3 

1.116 

5.5 

44 

4p®4d2(iG)4f2H 

17 

4p'54d2(3F)4f''G 

8 

4p54d^ ({!) 2l 

5 

4p®4d2(2F)4f2H 

168 

1943675 

2.381E-3 

1.401 

0.5 

23 

4p'>4d2(3F)4f^P 

17 

4p'54d2(‘G)4f2p 

9 

4p'>4d2 (3F)4f2p 

8 

4p24d‘' (^P) 2p 

169 

1945844 

9.744E-4 

1.121 

2.5 

17 

4p'>4d2(3p)4f2D 

13 

4p'^4d2(3F)4f2F 

7 

4p54d^ (|D) 2 f 

6 

4p'>4d2(2F)4f^F 

170 

1954377 

1.372E-3 

1.158 

1.5 

14 

4p®4d2(3p)4f2D 

13 

4p'54d2(‘D)4f2p 

10 

4p®4d2 (3F)4f ^P 

5 

4p24d'' (2p) 2 d 

171 

1954660 

1.396E-3 

1.085 

3.5 

13 

4p'>4d2(3F)4f2F 

11 

4pS4d2(‘G)4f2G 

10 

4p'>4d2 (|F)4f2G 

8 

4pS4d2(2p)4f^F 

172 

1969549 

2.916E-3 

1.110 

3.5 

18 

4p'>4d2(iG)4f2G 

13 

4p*^4d2(‘D)4f2F 

10 

4p«4d2 (^G)4f2F 

7 

4p'>4d2(2F)4f^D 
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T 

g 

J 
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173 

1976415 

1.556E-3 

1.004 

1.5 

22 

4p®4d2(3p)4f2D 

14 

4p'>4d2(3F)4f2D 

11 

4p®4d2 (‘D)4f2p 

7 

4p54d‘* (‘S) 2p 

174 

1978953 

9.192E-4 

1.125 

4.5 

19 

4p'>4d2(3F)4f^F 

13 

4pS4d2(^G)4f2H 

8 

4p®4d2 (|P)4f^G 

7 

4p®4d2(iG)4f2G 

175 

1983558 

6.177E-4 

1.064 

1.5 

17 

4p®4d2(3F)4f2D 

15 

4p*^4d2(3F)4f2p 

10 

4p'>4d2 (3F)4f^F 

5 

4p54d‘' (|D) '•p 

176 

1987517 

4.045E-2 

1.109 

6.5 

35 

4p®4d2(3F)4f^H 

32 

4pS4d2(‘G)4f2l 

16 

4p'>4d2 (‘G)4f2K 

14 

4p'>4d2(3F)4f2l 

177 

1989260 

1.099E-3 

1.082 

2.5 

13 

4p'>4d2(3F)4f^P 

9 

4p'54d2 (3F)4f '•f 

8 

4p®4d2 (3p)4f^F 

6 

4p54d‘* (‘G) 2 f 

178 

1998655 

5.870E-4 

1.070 

2.5 

14 

4p®4d2(3F)4f^G 

12 

4p*^4d2(3F)4f2D 

8 

4p'>4d2 (3F)4f^P 

6 

4p'>4d2(3F)4f^F 

179 

2000506 

3.300E-4 

1.231 

3.5 

23 

4p®4d2(3p)4f4D 

17 

4pS4d2(3F)4f''D 

9 

4pS4d2 (3F)4f^G 

5 

4p'>4d2(iD)4f2F 

180 

2009090 

4.252E-3 

1.164 

1.5 

24 

4p54d'' (‘S) 2p 

12 

4p54d''(|P) 2 d 

7 

4p54d^ (|P) '•d 

6 

4pS4d2(iG)4f2D 

181 

2009423 

2.085E-3 

1.011 

2.5 

13 

4p®4d2(iS)4f2F 

12 

4p'^4d2(3F)4f2F 

12 

4p54d^ (|F) 2 d 

7 

4p'>4d2(3p)4f2F 

182 

2012363 

4.245E+0 

1.125 

7.5 

55 

4p'>4d2(iG)4f2K 

43 

4pS4d2(3F)4f''l 





183 

2012371 

3.978E-4 

1.077 

3.5 

24 

4p®4d2(3F)4f^G 

17 

4p'54d2(‘G)4f2F 

10 

4p'>4d2 (|P)4f^G 

6 

4p®4d2(3F)4f2F 

184 

2020332 

4.658E-4 

1.083 

1.5 

18 

4p®4d2(3p)4f4D 

13 

4p*^4d2(3F)4f''S 

9 

4p'>4d2 (3F)4f2D 

9 

4p'>4d2(‘D)4f2D 

185 

2023581 

9.205E-4 

1.045 

2.5 

18 

4p®4d2(3F)4f2D 

16 

4pS4d2(‘G)4f2F 

15 

4p'>4d2 (‘G)4f2D 

5 

4p'>4d2(is)4f2F 

186 

2024253 

4.292E-4 

0.450 

0.5 

23 

4p®4d2(3p)4f^D 

19 

4p'54d2(‘D)4f2p 

17 

4p®4d2 (3F)4f ^D 

5 

4pS4d2(3F)4f2p 

187 

2026321 

3.993E-2 

1.162 

5.5 

34 

4p®4d2(iD)4f2H 

30 

4p*^4d2(3p)4f''G 

11 

4p'>4d2 (|F)4f^G 

9 

4p'>4d2(iG)4f2H 

188 

2032070 

3.112E-3 

1.166 

4.5 

34 

4p®4d2(iD)4f2G 

31 

4pS4d2(3p)4f''F 

9 

4p'>4d2 (3p)4f^G 

7 

4p'>4d2(iD)4f2H 

189 

2036286 

4.545E-4 

1.065 

5.5 

32 

4p®4d2(3F)4f2H 

16 

4p'54d2(‘G)4f2l 

16 

4p®4d2 (3F)4f2l 

11 

4p®4d2(3F)4f^G 

190 

2037223 

5.150E-4 

1.070 

4.5 

19 

4p®4d2(3F)4f2H 

18 

4p*^4d2(3p)4f2G 

15 

4p'>4d2 (|F)4f^G 

8 

4p'>4d2(3F)4f^F 

191 

2041950 

4.078E-4 

1.190 

2.5 

17 

4p'>4d2(3p)4f^D 

14 

4pMd2(3F)4f''D 

12 

4p'>4d2 (^G)4f2F 

7 

4p'>4d2(2F)4f^P 

192 

2042038 

1.366E-3 

1.171 

1.5 

17 

4p®4d2(iG)4f2p 

13 

4pS4d2(3F)4f2D 

12 

4p®4d2 (‘G)4f2D 

10 

4pS4d2(3F)4f^S 

193 

2050015 

5.729E-4 

1.414 

1.5 

22 

4p®4d2(3F)4f^S 

14 

4p*^4d2(‘G)4f2D 

11 

4p'>4d2 (3F)4f^P 

7 

4p'>4d2(iG)4f2p 

194 

2067603 

5.970E-4 

1.161 

3.5 

15 

4p'>4d2(3F)4f2F 

5 

4p54d‘'(|F) 2 f 

5 

4p54d^ (|D) Sp 

5 

4p54d‘' (|G) 2 f 

195 

2067788 

8.705E-4 

0.880 

0.5 

19 

4p®4d2(3F)4f2p 

13 

4p'54d2(‘G)4f2p 

13 

4p®4d2 (3p)4f ^D 

12 

4p®4d2(3F)4f2s 

196 

2074398 

4.469E-4 

1.121 

3.5 

23 

4p®4d2(3p)4f2F 

9 

4p*^4d2(3p)4f2G 

9 

4p'>4d2 (3F)4f^D 

7 

4p'>4d2(iG)4f2G 

197 

2093800 

4.972E-4 

1.043 

4.5 

24 

4p'>4d2(iG)4f2H 

19 

4p*^4d2(3F)4f''G 

10 

4p54d^ ({!) 2 h 

7 

4p'>4d2(3F)4f2G 

198 

2098868 

7.315E-4 

1.120 

5.5 

29 

4p®4d2(3F)4f^G 

14 

4p'54d2(‘G)4f2H 

12 

4p®4d2 (‘G)4f2l 

8 

4p®4d2(3p)4f^G 

199 

2101721 

8.179E-4 

1.220 

1.5 

20 

4p®4d2(iG)4f2D 

8 

4p*^4d2(‘G)4f2p 

7 

4p'>4d2 (|D)4f2p 

6 

4p54d‘' (2p) 4p 

200 

2102761 

6.455E-4 

1.177 

2.5 

20 

4p'>4d2(iG)4f2D 

9 

4p*^4d2 (3F)4f'•P 

9 

4p«4d2 (‘D)4f2D 

8 

4p'>4d2(3F)4f^F 

201 

2103251 

6.053E-4 

1.126 

3.5 

15 

4p®4d2(iG)4f2F 

11 

4p'54d2 (3F)4f '•f 

10 

4p®4d2 (‘G)4f2G 

7 

4p'>4d2(3p)4f2F 

202 

2107061 

7.605E-4 

1.163 

4.5 

24 

4p®4d2(3F)4f^F 

24 

4p*^4d2(^G)4f2G 

8 

4p'>4d2 (3F)4f2G 

5 

4p54d‘' (2 f) ^F 

203 

2115092 

8.220E-4 

0.433 

0.5 

23 

4p'>4d2(iD)4f2p 

22 

4p*^4d2 (3p)4f '•d 

14 

4p«4d2 (3F)4f2p 

11 

4p'>4d2(iG)4f2p 

204 

2118427 

5.520E-4 

0.905 

1.5 

32 

4p'>4d2(iD)4f2D 

18 

4p'54d2 (3p)4f '•d 

10 

4p54d^ ({F) 2 d 

6 

4p54d‘' (|D) '•f 

205 

2128377 

5.333E-4 

1.029 

2.5 

19 

4p®4d2(iD)4f2F 

14 

4p*^4d2 (3p)4f '•d 

9 

4p'>4d2 (^G)4f2F 

8 

4p'>4d2(iD)4f2D 

206 

2130494 

4.535E-4 

1.139 

3.5 

47 

4p'>4d2(iS)4f2F 

23 

4p*^4d2(3p)4f2F 

7 

4p«4d2 (3p)4f^F 

4 

4p'>4d2(‘D)4f2F 

207 

2135286 

4.458E-4 

1.092 

3.5 

25 

4p®4d2(iD)4f2F 

9 

4p'54d2(‘D)4f2G 

7 

4p®4d2 (|P)4f2G 

7 

4p®4d2(3F)4f2F 

208 

2139995 

6.770E-4 

1.068 

6.5 

57 

4p®4d2(3F)4f2l 

25 

4p*^4d2(^G)4f2l 

8 

4p54d^ ({!) 2 k 

3 

4p54d‘' (2 h) '•h 

209 

2149065 

8.702E-4 

1.087 

1.5 

16 

4p'>4d2(iD)4f2p 

13 

4p*^4d2(3p)4f2D 

13 

4p«4d2 (^G)4f2D 

5 

4p'>4d2(3p)4f^D 

210 

2150540 

5.402E-4 

1.033 

2.5 

19 

4p®4d2(iD)4f2D 

14 

4p'54d2(3p)4f2D 

9 

4p®4d2 (‘D)4f2F 

7 

4pS4d2(is)4f2F 

211 

2150766 

8.186E-4 

1.044 

4.5 

31 

4p®4d2(3p)4f2G 

13 

4p*^4d2(3F)4f2H 

12 

4p'>4d2 (^D)4f2H 

10 

4p'>4d2(‘D)4f2G 

212 

2152006 

1.141E-3 

1.050 

5.5 

35 

4p'>4d2(3F)4f2H 

17 

4p*^4d2(3F)4f2l 

13 

4p'>4d2 (^G)4f2l 

13 

4p'>4d2(‘D)4f2H 

213 

2152478 

1.376E-3 

1.020 

0.5 

42 

4p®4d2(iG)4f2p 

11 

4p54d''(|D) 2p 

8 

4p®4d2 (3F)4f2s 

6 

4p®4d2(3F)4f^P 

214 

2179055 

7.409E-4 

1.347 

1.5 

32 

4p'>4d2(iG)4f2p 

18 

4p'54d2(3F)4f2p 

9 

4p54d^ (‘S) 2p 

8 

4p'>4d2(3F)4f^S 

215 

2182142 

7.517E-4 

1.146 

2.5 

23 

4p'>4d2(3F)4f2D 

19 

4p*^4d2(‘G)4f2D 

6 

4p'>4d2 (^G)4f2F 

6 

4p'>4d2(‘D)4f2D 

216 

2214969 

2.568E-4 

1.063 

3.5 

19 

4p®4d2(iS)4f2F 

17 

4p'54d2(3p)4f2F 

14 

4p®4d2 (3p)4f2G 

11 

4pS4d2(3F)4f2F 

217 

2228247 

1.756E-4 

0.867 

2.5 

40 

4p'>4d2(3p)4f2F 

29 

4p'54d2(‘s)4f2F 

6 

4p54d^ (|F) '•G 

4 

4p'>4d2(3F)4f2F 

218 

2256608 

2.542E-4 

0.335 

0.5 

19 

Ap'Ad* (|D) '•d 

15 

4p54d‘'(|P)^D 

13 

4p54d^ (|D) ^F 

11 

4p54d‘' (^P) 2p 

219 

2293388 

3.578E-4 

1.971 

0.5 

28 

(5d) '•p 

12 

4p54d''(3p) 2 s 

11 

4p54d^ (|D) ^D 

10 

4p54d‘' (’D) «F 

220 

2301564 

2.253E-4 

1.130 

1.5 

27 

Ap'Ad* (|D) '^F 

19 

4p54d''(|D) '•d 

8 

4p54d^ (|P) '•d 

5 

4p54d‘' (|D) '•f 

221 

2318231 

2.896E-4 

1.175 

2.5 

20 

Ap'Ad* (|D) '^F 

13 

4p54d‘'(|D) '•f 

6 

4p54d^ (|D) Sd 

6 

4p54d‘' (|D) '•d 

222 

2329881 

4.164E-4 

1.145 

3.5 

16 

A\,Hd* (|D) '•f 

10 

4p54d''(|D) '^F 

6 

4p54d^ (2 f) '•G 

6 

4p54d‘* (2 g) '•h 

223 

2337488 

3.743E-4 

1.058 

4.5 

12 

Ap'Ad* (|F) ^G 

11 

4p54d''(|H) 2 h 

10 

4p54d^ (|H) 

10 

4p54d‘' (^G) 2 h 

224 

2373640 

2.978E-4 

1.620 

1.5 

29 

Ap'Ad* (|D) '•p 

14 

4p54d‘'(|D) '^D 

9 

4p54d^ (|P) 2p 

8 

4p54d‘' (2p) 

225 

2382670 

1.114E-4 

1.101 

2.5 

9 

Ap'Ad* (5d) '^F 

8 

4p54d''(|D) '^D 

6 

4p54d4 (IG) 2 f 

6 

4p54d‘' (’D) '•p 

226 

2383244 

3.921E-4 

1.051 

3.5 

17 

4p54d'' (|G) '•h 

11 

4p54d''(|D) '•f 

9 

4p54d^ (|D) ^F 

9 

4p54d'' gG) '•G 

227 

2385634 

6.034E-4 

0.237 

0.5 

21 

4p54d‘' (|D) '^F 

17 

4p54d‘'(|P) 

13 

4p54d^ (|D) ^D 

9 

4p54d‘' (‘S) 2p 

228 

2390409 

6.719E-4 

1.082 

4.5 

16 

4p54d'' (^H) '*1 

12 

4p54d''(|D) '•f 

9 

4p54d^ (|H) 

8 

4p54d‘* (2 g) '•G 

229 

2404064 

8.347E-4 

1.057 

5.5 

24 

4p54d'' (|H) '*1 

13 

4p54d''(|H) 2l 

13 

4p54d^ (|H) 

10 

4p54d‘' (|G) 2 h 

230 

2404688 

2.996E-4 

0.938 

1.5 

16 

4p54d‘' (|D) '•f 

15 

4p54d‘'(|P)^D 

8 

4p54d^ (|D) «F 

6 

4p54d‘' (2p) 2 d 


13 






Table 1 (continued) 


N 

E 

T 

g 

J 




Contribution 




231 

2416352 

2.982E-4 

1.041 

2.5 

14 

4p54d^ (|F) 

12 

4p54d^(|D) ^F 

6 

4p54d^ (|P) 2 d 

6 

4p54d‘' (|D) 2 f 

232 

2424028 

8.706E-4 

1.060 

6.5 

26 

4p54d^ (|H) H 

25 

4p54d''({l) 2 k 

17 

4p54d^ ({!) 2l 

11 

4p54d‘' (|H) '*1 

233 

2424548 

4.176E-4 

0.999 

3.5 

12 

4p54d‘* (|f) 

12 

4p54d‘*(|G) '•h 

10 

4p54d^ (|D) 2 f 

7 

4p54d‘' (|G) 2 g 

234 

2429397 

8.010E-4 

0.986 

4.5 

27 

Ap'AA* (‘G) 

16 

4p54d''(|G) '•h 

10 

4p54d4 (|G) 2 g 

8 

4p54d'' (|G) 2 h 

235 

2450180 

2.385E-4 

1.237 

1.5 

10 

Ap'Ad* (|D) '•d 

9 

4p54d''(|D) '•d 

9 

4p54d^ (|P) '•d 

7 

4p54d‘' (|D) 2p 

236 

2450798 

1.483E-4 

1.228 

3.5 

17 

Ap'Ad* (|D) '•d 

9 

4p54d‘'(|D) '^P 

9 

4p54d^ (|H) 2 g 

8 

4p54d‘' (|F) 2 f 

237 

2463349 

1.537E-4 

1.245 

2.5 

17 

A\,Hd* (^D) '•d 

14 

4p54d''(|D) '•P 

8 

4p54d^ (|D) Sp 

7 

4p54d‘' (|G) 2 f 

238 

2474294 

9.119E-4 

1.179 

3.5 

10 

ApHd* (|F) ^F 

8 

4p54d'' (|F) ^G 

8 

4p54d^ (|F) '•d 

7 

4p54d‘' (|D) '^D 

239 

2475624 

1.786E-4 

1.005 

2.5 

20 

Ap'Ad* (^F) ^G 

17 

4p54d‘'(|F) 2 f 

6 

4p54d^ (|P) 2 d 

6 

4p54d‘' (|D) 2 f 

240 

2482952 

4.099E-3 

1.161 

4.5 

20 

A^tHd* (5d) '•f 

10 

4p54d''(|H) '•h 

9 

4p54d^ (|H) 

7 

4p54d‘* (|H) '•G 

241 

2484114 

2.607E-4 

1.214 

2.5 

18 

ApHd* (|D) '•p 

12 

4p54d''(|D) 2 d 

8 

4p54d^ (|D) ^D 

8 

4p54d‘' (|D) 2 f 

242 

2505601 

2.979E-4 

0.870 

1.5 

24 

Ap'Ad* (|D) '•f 

10 

4p54d‘'(|P) ^D 

10 

4p54d^ (|F) 2 d 

9 

4p54d‘' (|D) 2 d 

243 

2509043 

1.344E-4 

1.150 

3.5 

13 

A^tHd* (^F) 

12 

4p54d''(|H) 2 g 

8 

4p54d^ (|F) '•f 

6 

4p54d‘' (|D) '•d 

244 

2512282 

1.205E-3 

1.228 

0.5 

21 

4p54d'' (‘S) 2p 

12 

4p54d''(|P) ^P 

11 

4p54d^ (|D) ^P 

9 

4p54d‘' (|P) ^D 

245 

2512970 

1.773E-2 

1.108 

5.5 

26 

Ap'Ad* (|G) 

14 

4p54d‘*(|G) '•h 

13 

4p54d^ (|G) ^G 

12 

4p54d‘' (|H) '*1 

246 

2530193 

1.830E-2 

1.048 

6.5 

36 

A^tHd* (^1) 2 k 

22 

4p54d''(|H) 2l 

16 

4p54d^ (|l) 2l 

12 

4p54d'' (|H) '*1 

247 

2535719 

4.458E-4 

1.344 

1.5 

12 

ApHd* (|P) ^P 

11 

4p54d''(|P) ^P 

10 

4p54d^ (|P) '•S 

8 

4p54d‘' (|D) '•f 

248 

2536655 

2.087E-4 

0.985 

3.5 

16 

4p54d‘* (IG) '•h 

16 

4p54d‘'(|F) 2 g 

8 

4p54d^ (|F) '•g 

7 

4p54d‘' (|F) 2 f 

249 

2538392 

5.998E-4 

1.067 

2.5 

11 

4p54d'' (|D) '•f 

8 

4p^4d''(|F) 2 d 

7 

4p54d^ (|P) 2 d 

7 

4p54d‘' (|D) 2 f 

250 

2542661 

6.466E-4 

1.354 

0.5 

15 

Ap'Ad* (|D) 2p 

14 

4p54d''(|D) '•P 

13 

4p54d^ (|D) ^D 

11 

4p54d‘' (|P) ^P 

251 

2543216 

4.617E-4 

1.123 

4.5 

18 

Ap'Ad* (^F) 2g 

11 

4p54d‘'(|G) 2 h 

9 

4p54d^ (|F) '•f 

8 

4p54d‘' (|F) ^G 

252 

2546808 

5.833E-4 

0.988 

2.5 

16 

4p54d‘* (If) ^G 

13 

4p54d‘'(|P) 2 d 

13 

4p54d^ (|F) '•G 

9 

4p54d‘' (|P) ^D 

253 

2566921 

2.050E-4 

1.187 

3.5 

16 

Ap'Ad* (|D) '•d 

9 

4p54d''(|G) 2 f 

9 

4p54d4 (|G) ^F 

8 

4p54d‘* (|G) 2 g 

254 

2568158 

2.777E-4 

1.209 

1.5 

15 

Ap'Ad* (|P) 

13 

4p54d‘'(|P) 2p 

8 

4p54d^ (|P) '•d 

8 

4p54d‘' (|F) 2 d 

255 

2569207 

5.521E-5 

1.069 

2.5 

17 

Ap'Ad* (|G) ^F 

10 

4p54d‘'(|P) 2 d 

9 

4p54d^ (|G) ^G 

6 

4p54d‘' (|P) 2 d 

256 

2574020 

2.857E-4 

1.091 

4.5 

15 

Ap'Ad* (|H) ^G 

13 

4p54d''(|G) 2 g 

10 

Ap^Ad^ (|H) ^G 

9 

4p54d‘' (|H) 2 h 

257 

2574923 

2.673E-4 

1.104 

5.5 

28 

Ap'Ad* (|H) 2h 

28 

4p54d‘'(|l) 2 h 

19 

4p54d^ (|H) ^G 

10 

4p54d‘' (|l) 2l 

258 

2577404 

4.730E-5 

0.809 

0.5 

19 

ApHd* (|P) 

15 

4p54d‘'(|P) ^D 

13 

4p54d^ (i^S) 2p 

8 

4p54d‘' (|P) ^P 

259 

2583652 

2.723E-4 

1.066 

3.5 

27 

4p54d'' (‘F) 2 g 

14 

4p54d''(|F) ^G 

11 

4p54d^ (|F) 2 f 

7 

4p54d‘' (|F) ^F 

260 

2594129 

1.200E-4 

1.056 

4.5 

36 

Ap'Ad* (^G) 

13 

4p54d‘*(|G) 2 g 

7 

4p54d^ (|G) ^F 

6 

4p54d‘' (|F) 2 g 

261 

2598239 

3.975E-5 

1.174 

2.5 

19 

Ap'Ad* (|D) 2d 

14 

4p54d‘'(|D) '•P 

11 

4p54d^ (|D) 2 f 

10 

4p54d‘' (|F) 2 d 

262 

2604784 

2.248E-4 

1.059 

3.5 

26 

4p54d'' (‘G) 2 f 

17 

4p54d''(‘G) 2 g 

7 

4p54d4 (|G) 2 f 

5 

4p54d‘' (|F) 2 f 

263 

2604983 

3.030E-4 

1.075 

1.5 

15 

4p54d‘' (|D) 2p 

13 

4p54d‘'(|D) 2 d 

12 

4p54d^ (|D) 2 d 

7 

4p54d‘' (|F) 2 d 

264 

2605314 

1.674E-4 

1.149 

2.5 

17 

4p54d‘' (|P) 2 d 

12 

4p54d‘'(|D) 2 f 

10 

4p54d^ (|D) 2 f 

8 

4p54d‘' (|P) ^D 

265 

2639152 

3.367E-4 

1.435 

0.5 

18 

4p54d'' (‘S) 2p 

18 

4p54d'' (|P) ^P 

16 

4p54d4 (|P) 2s 

13 

4p54d‘* (‘S) 2p 

266 

2651589 

2.598E-4 

1.081 

1.5 

23 

4p54d‘' (If) 2d 

11 

4p54d''(|F) ^F 

8 

4p54d^ (|D) 2p 

8 

4p54d‘' (|D) 2 d 

267 

2655168 

2.948E-4 

1.272 

3.5 

16 

4p54d‘' (|F) ^D 

10 

4p54d‘'(|F) ^F 

8 

4p54d^ (|F) 2 f 

8 

4p54d‘' (|F) ^D 

268 

2664175 

3.863E-4 

1.176 

4.5 

15 

4p54d'' (|G) '•f 

14 

4p54d''(|D) '•f 

9 

4p54d4 (|G) 2 g 

7 

4p54d‘' (|G) 2 h 

269 

2665465 

3.099E-4 

1.117 

5.5 

23 

4p54d‘' (|I) 2 h 

20 

4p54d‘'(|H )'•g 

13 

4p54d^ (|H) 2 h 

13 

4p54d‘' (|I) 2l 

270 

2675532 

3.546E-4 

1.117 

3.5 

13 

4p54d‘' (|D) 2 f 

9 

4p54d‘'(|G) 2 f 

8 

4p54d^ (|H) 2 g 

6 

4p54d‘' (|D) '•d 

271 

2693487 

7.979E-5 

1.272 

1.5 

17 

4p54d'' (|D) 2 d 

12 

4p54d''(|D) 2p 

12 

4p54d^ (|P) 2p 

8 

4p54d‘' (|P) 

272 

2697685 

3.749E-4 

0.999 

0.5 

29 

4p54d'' (‘S) 2p 

19 

4p54d''(|D) 2p 

9 

4p54d^ (|P) '•P 

9 

4p54d‘' (|D) '•d 

273 

2698564 

1.819E-3 

1.079 

4.5 

16 

4p54d‘' (|F) 2 g 

14 

4p54d‘'(|G) 2 h 

9 

4p54d^ (|F) '•G 

8 

4p54d‘' (|F) ^F 

274 

2703296 

1.042E-4 

1.062 

2.5 

15 

4p54d'' (|D) 2 f 

10 

4p54d''(|P) 2 d 

8 

4p54d4 (|G) 2 f 

6 

4p54d‘' (|P) ^D 

275 

2706142 

2.115E-4 

1.089 

2.5 

19 

4p54d'' (|F) 2 d 

15 

4p54d''(|F) 2 f 

9 

4p54d^ (|D) 2 f 

6 

4p54d‘' (|P) 2 d 

276 

2709104 

1.566E-4 

0.892 

1.5 

16 

4p54d‘' (|F) 2 d 

14 

4p54d‘'(|F) 2 d 

11 

4p54d^ (|F) '•f 

10 

4p54d‘' (|D) 2p 

277 

2740035 

1.759E-4 

1.109 

3.5 

26 

4p54d'' (|G) 2 f 

14 

4p54d''(‘G) 2 g 

12 

4p54d^ (|F) 2 f 

7 

4p54d‘' (|F) ^D 

278 

2752237 

2.348E-4 

1.035 

2.5 

21 

4p54d'' (|D) 2 f 

12 

4p54d''(|F) 2 d 

9 

4p54d^ (|D) 2 d 

8 

4p54d‘' (|F) 2 f 

279 

2758501 

1.742E-4 

1.229 

1.5 

16 

4p54d‘' (|D) 2p 

14 

4p54d‘'(|P) 2p 

13 

4p54d^ (|D) 2 d 

7 

4p54d‘' (|D) 2p 

280 

2801938 

2.651E-4 

0.709 

0.5 

53 

4p54d'' (‘S) 2p 

14 

4p54d''(|P) ^D 

6 

4p54d^ (|P) 2p 

5 

4p54d‘* (‘S) 2p 
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